Introduction {#sec1-1}
============

Subcutaneous mycoses are the infections caused by the fungi present in the natural environment that are directly inoculated into the dermis or subcutaneous tissue through a penetrating injury from vegetative materials.\[[@ref1]\] They affect population in rural communities, often in humid, tropical, or subtropical regions of developing countries. The various types of subcutaneous mycoses are sporotrichosis, mycetoma, chromoblastomycosis, phaeohyphomycosis, lobomycosis, rhinosporidiosis, and subcutaneous zygomycosis. Subcutaneous mycoses are associated with significant morbidity.\[[@ref2]\] Misdiagnosis of cutaneous lesions is common. Histopathological examination is the principal investigation required to diagnose subcutaneous mycoses. It is reliable and less time-consuming as compared to cultures.\[[@ref3][@ref4][@ref5]\] However, discrepancies between histopathology and culture results are sometimes seen, with resultant treatment delays and increased morbidity. Molecular diagnostic techniques such as polymerase chain reaction (PCR) are now available at some centers for diagnoses of *Fonsecaea* sp. We herewith report series of cases seen in our tertiary care center from 2013 to 2017.

Materials and Methods {#sec1-2}
=====================

We reviewed clinical records and histopathological features of subcutaneous mycoses in cases from April 2013 to March 2017 after obtaining due permission from the Institutional Ethics Committee. Detailed analysis of these cases was done with special reference to history, clinical examination, mycological culture, histopathology, and periodic acid--Schiff (PAS) staining of biopsies from the cutaneous lesions. A total of 70 patients of subcutaneous mycoses were finally evaluated according to age, gender, profession, origin, location of lesions, number of lesions, histopathological characteristics, prior treatments, etc. In each case, two punch biopsies of size 5 mm were taken. One was sent in formalin for histopathological examination. The other one was sent in normal saline for fungal culture. Sabouraud dextrose agar was used as culture medium. Average time taken for positive growth was 4 weeks.

Results {#sec1-3}
=======

 {#sec2-1}

### Patient characteristics and clinical findings {#sec3-1}

A total of 70 immunocompetent patients (44 males and 26 females) of subcutaneous mycoses were evaluated. Male:Female ratio was 1.7:1. Forty-three (61%) patients were aged between 20 and 60 years. However, 14 (20%) cases were \<20 years while 13 (18.5%) cases were \>60 years old. Duration of the disease ranged from 3 months to 25 years. Most common site of involvement was the lower limb seen in 32 (46%) cases, followed by the upper limb in 25 (36%) cases, head and neck in 12 (18%) cases, and trunk in 1 (2%) case \[Figures [1](#F1){ref-type="fig"}--[5](#F5){ref-type="fig"}\]. A history of trauma was obtained in 53 (76%) cases. Sixty-one (87%) cases were from rural areas. Sixty-five (92%) patients were agricultural worker \[[Table 1](#T1){ref-type="table"}\].
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###### 

Clinical findings
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A definitive diagnosis of chromoblastomycosis could be made only in 30 patients and sporotrichosis in 16 patients where fungal elements were seen either in histopathology or in fungal culture. However, there were 24 more clinicopathologically suspected cases of subcutaneous mycoses, which showed improvement to 2 months empirical itraconazole therapy of 100 mg twice daily. Multifocal lesions were seen in six patients. Complication of subcutaneous mycoses in the form of invasive squamous cell carcinoma \[[Figure 6](#F6){ref-type="fig"}\] was seen in one patient, in whom chromoblastomycosis lesions on feet were present for 20 years. Among 16 cases of sporotrichosis, 9 were fixed cutaneous type. A case of sporotrichosis mimicking multiple ecthyma was also seen \[[Figure 4](#F4){ref-type="fig"}\]. In our series, 14 patients were misdiagnosed as cutaneous tuberculosis elsewhere and received antitubercular therapy (ATT).

![Fleshy mass of squamous cell carcinoma growing over a plaque of chromoblastomycosis](IJD-63-496-g007){#F6}

### Histopathological characteristics {#sec3-2}

Verrucous hyperplasia was seen in 65 (93%) of 70 cases and epidermal thinning in 3 cases. Two biopsies did not include epidermis. Suppurative granulomas were seen in 54 (77%) cases and tuberculoid granulomas were seen in 10 (14.3%) cases \[Figures [7](#F7){ref-type="fig"} and [8](#F8){ref-type="fig"}\]. These granulomas were mainly situated at the dermoepidermal junction. Six (8.5%) cases showed nonspecific lymphohistiocytic infiltrate in upper dermis. Numerous eosinophils and eosinophilic abscesses were seen in 57 (81.4%) cases. The rest 13 cases showed scant eosinophils. Foreign body giant cells were seen in 46 (66%) cases. Copper penny bodies were appreciated in only thirty cases \[[Table 2](#T2){ref-type="table"}\]. None of the biopsies showed caseation and all were negative for acid-fast bacilli. PAS positivity was seen in 42.8% of cases.

![Histopathology showing foci of multiple suppurative granulomas consisting of epithelioid cells, lymphocytes, neutrophils, histiocytes, and copper penny bodies (H and E, ×200)](IJD-63-496-g008){#F7}

![Histopathology showing multiple epithelioid granulomas with Langhans giant cells (H and E, ×400)](IJD-63-496-g009){#F8}

###### 

Histopathological findings
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### Microbiological findings {#sec3-3}

Mycological cultures were positive in 39 (55.7%) cases. There was growth of *Sporothrix schenckii* in 16 patients, *Fonsecaea* sp. in 19, *Cladosporium* sp. in 3, and *Curvularia* sp. in 1.

Discussion {#sec1-4}
==========

Subcutaneous mycoses are often reported from sub-Himalayan region and northeast India.\[[@ref1]\] We have seen 70 patients of subcutaneous mycoses over a period of 4 years. This may be attributed to the high presence of these fungi in the hot and humid environment of mountainous regions of the northeast India.

Primary subcutaneous fungal infections are most commonly caused by traumatic implantation of the vegetative material containing the fungi into the skin.\[[@ref2]\] Most of our patients were middle aged, male, and agricultural worker of rural areas of northeast India including Meghalaya, Nagaland, Mizoram, and Assam. Most of them had a primary subcutaneous mycosis on lower limb. There were no systemic signs or symptoms. Occupational exposure represented important risk factor for subcutaneous mycoses, especially on trauma-prone sites such as lower limb and hand. Male predominance in our series was attributed to the outdoor working conditions to which men were exposed. These findings were similar to most of the previous studies.\[[@ref1][@ref3][@ref4]\] However, a history of trauma was not obtained in all the cases (76% in our series) as the patients might not notice it during strenuous outdoor physical activities.

Chromoblastomycosis, which presents as verrucous plaques and nodules, is caused by a variety of dematiaceous fungi, e.g., *Fonsecaea pedrosoi* and *Phialophora verrucosa*. In our series, thirty cases showed copper penny bodies on histopathological examination and were diagnosed as chromoblastomycosis. However, positive fungal culture was seen in only 23 of these cases. We observed multifocal lesions of chromoblastomycosis in six patients. The reason for this multiplicity remained controversial. If the lesions were closely located, fungal inoculation might occur simultaneously through a single episode of trauma. If one lesion was located far from the other, there was a possibility of fungal metastasis via a circulatory route.\[[@ref5]\] Well-known complications of chromoblastomycosis included associated infections leading to lymphedema and elephantiasis.\[[@ref6]\] There had been reports that prolonged progression and the presence of chronic inflammation and fibrous scarring might predispose to malignant neoplasms such as malignant melanoma\[[@ref7]\] and squamous cell carcinoma.\[[@ref8]\] In our series, one case of long-standing chromoblastomycosis of foot was complicated by squamous cell carcinoma. There had been few reports of this complication in chronic lesions of chromoblastomycosis.\[[@ref9][@ref10][@ref11]\]

Sporotrichosis is a chronic infection caused by *S. schenckii*, which is commonly found on senescent vegetation in humid areas. Lymphocutaneous type is the most common type of sporotrichosis.\[[@ref12]\] However, we observed a higher number of fixed cutaneous type (56% cases) of sporotrichosis. A patient with sporotrichosis on the face was seen, which was an unusual site. In our study, a definitive diagnosis of sporotrichosis could be made only in 16 patients where fungal cultures were positive. However, in all these cases of sporotrichosis, histopathological features showed suppurative granulomas, but asteroid bodies could not be appreciated.

The diagnosis of subcutaneous mycoses can be challenging in many cases. The clinical lesions as well as histopathological features may be very similar to other granulomatous diseases of the skin. Many of these cases can be misdiagnosed.\[[@ref4][@ref13]\] Some lesions may show epithelioid granulomas, no fungal elements, and negative fungal cultures. In our study, 14 such patients of subcutaneous mycoses were misdiagnosed as cutaneous tuberculosis elsewhere and received ATT without any improvement. Sometimes, only suppurative granulomas are seen in histopathology, with no fungal element and negative fungal culture. There were 24 clinically suspected cases of primary subcutaneous mycoses in our series where definitive diagnosis of subcutaneous mycoses could not be made. All these patients showed suppurative granulomas in histopathology, but fungal elements could not be demonstrated. These patients showed some improvement after 2 months of empirical itraconazole therapy of 100 mg twice daily. We suggest that a 2-month therapeutic trial of itraconazole can be tried in difficult cases of suspected subcutaneous mycoses \[Figures [9](#F9){ref-type="fig"} and [10](#F10){ref-type="fig"}\]. Histopathological features of cutaneous lesions correlate with the slow adaptation of the fungi to the adverse host tissue environment. A granulomatous inflammatory pattern is the most commonly described histopathologic feature.\[[@ref14][@ref15]\] Two types of tissue reactions are described:\[[@ref16]\] (a) a granulomatous reaction with a suppurative granuloma with several fungi cells in the cutaneous lesion presenting as verrucous plaque and (b) a granulomatous reaction with a tuberculoid granuloma with few fungus cells in the cutaneous lesion presenting as atrophic plaque. It was suggested that patients with skin lesion presenting with verrucous plaque had a Th2 immunological response, while patients with skin lesion presenting with erythematous atrophic plaque had a Th1 response. Uribe *et al*.\[[@ref17]\] described the granulomas modified by the presence of polymorphonuclear neutrophils as the organized mixed mycotic granulomas which were seen in 88.46% of the cases of chromoblastomycosis. An equal proportion of cases which exhibited pseudoepitheliomatous hyperplasia were also noted by them, with the epithelium playing an important role in the transepidermal elimination of the fungus.\[[@ref17]\] We appreciated epidermal verrucous hyperplasia in 93%, suppurative granulomas in 77%, and tuberculoid granulomas in 14.3% cases.

![(a) Chromoblastomycosis on dorsum of hand. (b) Complete resolution after 6 months of itraconazole therapy](IJD-63-496-g011){#F9}

![(a and c) Chromoblastomycosis on ankle and popliteal fossa in the same patient; (b and d) Marked improvement after 4 months of itraconazole therapy](IJD-63-496-g012){#F10}

Skin tissue culture may fail to show fungal growth in all the cases of subcutaneous mycoses. In our series, fungal culture was positive in only 55.7% cases, which was higher than many other studies.\[[@ref1][@ref4][@ref14][@ref15]\] Molecular diagnostic techniques such as PCR offer a rapid diagnosis of *Fonsecaea* sp. and can be used in difficult cases of chromoblastomycosis. However, this facility was not available at our center.

Conclusion {#sec1-5}
==========

Subcutaneous mycoses are prevalent in northeast India. Chromoblastomycosis and sporotrichosis were two common subcutaneous fungal infections encountered here. There were some cases where a definitive diagnosis of subcutaneous mycoses could not be made. Suppurative granulomas in histopathology might be considered to be of immense utility in diagnosis of such suspicious lesions and empirical itraconazole therapy might be tried.
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